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ABSTRACT 
 
 
 
 
Cassava starch nanocrystals (CSN) has not been reported in open literature, 
although other starches such as rice, corn, potato and bean were widely used as the 
main material. Thus, the objective of this research was to investigate the possibility 
of synthesizing high yield of CSN at different concentrations of sulphuric acid 
(H2SO4). The physical, chemical and thermal properties of synthesized CSN was 
also investigated. Synthesized CSN was prepared by hydrolysing native cassava 
starch (NCS) with several concentration of H2SO4 (2.8 M, 3.0 M, 3.2 M and 3.4 M). 
The acid hydrolysis process took 5 days with continuous stirring speed of 300 to 400 
rpm, with constant temperature of 37 °C. The hydrolysed solution of CSN underwent 
a centrifuging process with distilled water until it was neutralized to make sure that 
no acid residues remain in the CSN solution. The CSN precipitate was dried in an 
oven over night at 60 °C. The highest yield (1.1 %) produced was from 3.4 M CSN. 
Morphological test by transmission electron microscopy indicated that the samples 
have been destructed and degraded to be nanocrystals with a size range of 5 - 20 nm. 
X-ray diffraction (XRD) and 
13
C nuclear magnetic resonance (
13
C NMR) were used 
to indicate the type of crystallinity for both NCS and CSN. XRD illustrated that NCS 
was a C – type patterns, however after hydrolysed (CSN), the crystallinity changed 
to B – type crystalline starch. This result was also proven in 13C NMR resonance 
pattern. Fourier transform infrared (FTIR) spectra showed a few peaks shifted after 
hydrolysis, most of the changes were due to the hydrogen bonding in starch 
molecules which proved that there were alteration in the inter and intra-molecular 
hydrogen bonding of starch molecules. The thermal properties showed that glass 
transition temperature (Tg) was gradually increased as the concentration of the acid 
increased. This was due to the more energy needed to disrupt crystalline structures 
which were formed during synthesis process. 
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ABSTRAK 
 
 
 
 
 Kanji ubi kayu nano kristal (CSN) masih belum dilaporkan di sorotan kajian, 
walaupun kanji lain seperti beras, jagung, kentang dan kacang telah digunakan 
secara meluas sebagai bahan utama. Oleh itu, objektif kajian ini adalah untuk 
mengenalpasti kebarangkalian pensintesisan kadar hasil tinggi CSN pada kepekatan 
asid sulfurik (H2SO4) yang berlainan. Ciri-ciri fizikal, kimia dan terma CSN yang 
disintesis juga dikaji. CSN yang disintesis dihasilkan dengan menghidrolisis kanji 
ubi kayu asli bersama beberapa kepekatan asid sulfurik (2.8 M, 3.0 M, 3.2 M dan 3.4 
M). Proses hidrolisis asid ini mengambil masa 5 hari dengan kelajuan kacauan 
berterusan 300 hingga 400 rpm, pada suhu malar 37 °C. Larutan terhidrolisis CSN 
menjalani proses emparan dengan air suling sehingga ianya dineutralkan untuk 
memastikan tiada sisa asid yang tertinggal di dalam larutan CSN. Mendakan CSN 
dikeringkan di dalam ketuhar pada suhu 60 °C semalaman. Hasil tertinggi (1.1%) 
diperoleh dari 3.4 M CSN. Ujian morfologi penularan mikroskop elektron pancaran 
menunjukkan CSN telah dihancurkan dan didegradasikan menjadi nano kristal 
dengan saiz antara 5 – 20 nm. Belauan sinar X (XRD) dan 13C resonans magnet 
nukleus (
13
C NMR) digunakan untuk mengenal pasti jenis kristal untuk kedua-dua 
NCS and CSN. XRD mengambarkan bahawa NCS adalah kristal corak jenis C, 
walau bagaimanapun setelah dihidrolisiskan (CSN), penghabluran bertukar kepada 
kristal kanji jenis B. Penemuan ini juga telah dibuktikan oleh corak resonan 
13
C 
NMR. Spektra infra merah transformasi Fourier menunjukkan anjakan puncak 
selepas hidrolisis, kebanyakan perubahan disebabkan oleh ikatan hidrogen pada 
molekul kanji yang membuktikan pengubahan antara dan dalam molekul ikatan 
hidrogen pada molekul kanji. Sifat terma menunjukkan suhu peralihan kaca (Tg) 
semakin meningkat dengan pertambahan kepekatan asid. Ini kerana tenaga yang 
lebih diperlukan untuk mengganggu struktur kristal yang terbentuk ketika proses 
sintesis. 
